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Several existence theorems have been established for the equation $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$Au=0$$\end{document}$ when *A* is of the monotone-type (see e.g., Deimling [@CR18]; Pascali and Sburian [@CR27]).

The extension of the monotonicity definition to operators from a Banach space into its dual has been the starting point for the development of nonlinear functional analysis. The monotone maps constitute the most manageable class because of the very simple structure of the monotonicity condition. The monotone mappings appear in a rather wide variety of contexts since they can be found in many functional equations. Many of them appear also in calculus of variations as subdifferential of convex functions. (Pascali and Sburian [@CR27], p. 101).
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                \begin{document}$$Au=0,$$\end{document}$ in many cases, represent *equilibrium state* of some dynamical system (see e.g., Chidume [@CR12], p. 116).
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The main tool used in the proof of Theorem C1 is an inequality of Bynum ([@CR7]). This theorem signalled the return to extensive research efforts on inequalities in Banach spaces and their applications to iterative methods for solutions of nonlinear equations. Consequently, Theorem C1 has been generalized and extended in various directions, leading to flourishing areas of research, for the past thirty years or so, for numerous authors (see e.g., Censor and Reich [@CR8]; Chidume [@CR10], [@CR13], [@CR11]; Chidume and Bashir [@CR14]; Chidume and Chidume [@CR15], [@CR16]; Chidume and Osilike [@CR17]; Deng [@CR19]; Zhou and Jia [@CR43]; Liou [@CR22]; Qihou [@CR28]; Reich [@CR30], [@CR31], [@CR29]; Reich and Sabach [@CR32], [@CR33]; Weng [@CR35]; Xiao [@CR37]; Xu [@CR38], [@CR39], [@CR40]; Berinde and Maruster [@CR5]; Moudafi [@CR23], [@CR24]; [@CR25]; Moudafi and Thera [@CR26]; Xu and Roach [@CR42]; Xu et al. [@CR41]; Zhu [@CR44] and a host of other authors). Recent monographs emanating from these researches include those by Berinde ([@CR4]), Chidume ([@CR12]), Goebel and Reich ([@CR20]), and William and Shahzad ([@CR36]).

Unfortunately, the success achieved in using geometric properties developed from the mid 1980s to early 1990s in approximating zeros of *accretive-type mappings* has not carried over to approximating zeros of *monotone-type operators* in general Banach spaces. Part of the problem is that since *A* maps *E* to $\documentclass[12pt]{minimal}
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Attempts have been made to overcome this difficulty by introducing the inverse of the normalized duality mapping in the recursion formulas for approximating zeros of monotone-type mappings.

In this paper, we introduce an *iterative scheme of Mann-type* to approximate the unique zero of *a strongly monotone bounded mapping* in 2-uniformly convex real Banach with uniformly Gâteaux differentiable norm. Then we apply our results to the convex minimization problem. Finally, our method of proof is of independent interest.
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Let *E* be a normed linear space. *E* is said to be smooth if$$\documentclass[12pt]{minimal}
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In the sequel, we shall need the following results and definitions.
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**Corollary 2.2** {#FPar5}
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*Proof* {#FPar6}
-------
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**Lemma 2.3** {#FPar7}
-------------
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The following results will be useful.

**Lemma 2.6** {#FPar10}
-------------

(Alber and Ryazantseva [@CR3])*For*$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p>1,$$\end{document}$*letXbe ap*-*uniformly convex andsmooth real Banach space andSa bounded subset ofX*.*Then there exists a positive constant*$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha $$\end{document}$*such that*$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} \alpha \Vert x-y\Vert ^p\le \phi (x,y)\,\,\forall \,x,y\in S. \end{aligned}$$\end{document}$$
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*Proof* {#FPar12}
-------
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Main results {#Sec3}
============

We now prove the following result

**Theorem 3.1** {#FPar13}
---------------
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**Corollary 3.2** {#FPar15}
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Application to convex minimization problems {#Sec4}
===========================================
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The following basic results are well known.
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We now prove the following theorem.
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Conclusion {#Sec5}
==========

In this work, we proposed a new iteration scheme for the approximation of zeros of monotone mappings defined in certain Banach spaces. Our results are used to approximate minimizers of convex functions. The results obtained in this paper are important improvements of recent important results in this field.
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